Immunochemical analysis of Pseudomonas aeruginosa exotoxin A. Analysis of the His426 determinant.
This study describes a combined immunochemical and genetic approach defining a site on Pseudomonas aeruginosa exotoxin A (ETA) which is critical to the ADP-ribosyltransferase (ADPRT) activity of the toxin. The sequential epitope of a monoclonal antibody (TO-1) which binds to domain III (residues 405-613), containing the ADPRT activity of ETA, has been defined using a series of synthetic peptides. This epitope spans residues 422-432 which composes the major alpha-helical segment of domain III and includes His426 which has previously been shown to be essential for ADPRT activity (Wozniak, D.J., Hsu, L.-Y., and Galloway, D. R. (1988) Proc. Natl. Acad. Sci. U.S.A. 85, 8880-8884). The critical His426 residue which projects into a major cleft becomes exposed when the ETA protein is in an ADPRT-active configuration. Since the TC-1 mAb does not block the binding of NAD+, it is possible that the alpha-helix site containing the TC-1 epitope and the His426 residue is associated with the interaction between ETA and its elongation factor 2 substrate.